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jwuhh ooboahhbbhxm npoAyKTHBiwx unoc- 
tob a a one nep*o P auHM. 0e*b - ooeene- 
vet«e'3KOKOMiH MarepMana nnacrwpi . Ha 
rpyfiax cnycxawT nwaanv uaxe- 
pu c ynnoTHKTenbiw^ sne^HTaMi h yc- 
raHOBneutufl Ma hhx nnacmpb. 3«teM 
BepxHMft Topeu HMMHaro ynnoTHHTenbHoro 
MeM eiiTa rHApaBiMMecxoro naxepa pas- 
Memam HanpoTMB HKmneft rp^m* HHTep- 
nana He rep mcthmho ctm • flmtHy nnacrupa 
BMMMciwwr no MareMaTMiecKofl *opns«ie, 
n P 6MSBOA«T sanaxepo»Ky ynnoTKHTenb«,x 
MexeKTOB naicepa b xomieBMX ywcrxax 
nnacTvtpa m paciwpeHHe nnacrupH no seen 
onntte nyreM cosAaiwa MsOuTonioro Aanne- 
hh* b ynnoTHHTenbtwx SAeMenrax naxepoB h 
rne««ixepHcrfl sone. Taxoe pacnonome- 
BHe nnacTHpa oflecnewBaeT coxpaHHocTb. 
ero H oSeaAHoft kojiohhw b HtrrepBane, 
ocnafineHMoH ot sep cTHBHi • 4 wi. 



i 
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HaoepereMHe othochtc* k HefrreAOO*- 
B awefl npo«aneHHOCTH, a hk«ho x 
cnocooaM peMOMra o6caA»« * 
xaxme naonauHH o6aoAHHBan.xc« npoAy* 
thbmmx nnacroB b aoHe r 2P *opauHH. 

SLimo M3o6peTeHMB ann-eTC* oCecne- 
uewe bkohomhh MaTepnana r-iacmp". 

Ha 4«r. 1 M308pa»eH naxep CABoeH 
HMfl rHAPaanHMecKHfl (OPC) e ycraHonneH- 
Zi r«eH nnacrupen a rpaHccopxHOM 
„ono«e».::» «a <t«r. 2 - to «e, »P« . 
aanaxepoaxe ero ynnoTHWTenbiwx aneMeH 
tob Ha lucacrupe; na 4«r. 3 - T °**' 
npH npHxaTHHXoKueruxyMacrKOB nnacru 

or k oOcaAHofl xo/ioHHe; Ha 4«r. «• 

to npn saaepmeHMH npn«aTH* xoHue- 



^ ywacxKOB h A e*op»«poBaHHH cpe fl Ke- 
ro ynacTxa nnacTwpa ao xacaKH* c BKyT- 
pcHHefl noaepxHOCTbio oocbakoI* xonoHiw. 

CnocoB ycraMOBXH nnacrwpa 8 HHTep- 
sane HerepMeTHiHOCTH oficaAHoA xonoH- 
m peanHsyeTca .caeAy«W" oftpasoM. 

Ha rHspasnHiecKHR inaxep,, bwhombjo- 
^fl aepxKHfl I m HK8HHH 2 ynnoTBHTenb- 
me 3«eMeimi, Meaw xoxopum pasMeneH 
RH«>epeHaKanbHUft xnanaH 3, ycraHaiuiH- 
VaeTca MeraiuiHtJccxHA luiacrupb 4, ko- 
Topuft *«xcHpyeTCH Ha naxepe ynopaw 5 
h 6. PaccTOKMte Mewy ynnoTHHTenbHMMH 
sneHeuTaMH I h 2 ycTaHaanHBaerca b 
saBMCHMOCTH ot nnacTUpH , ^:ipe- 

fleneHHoro no saBHCHMocTH, h o6ecne«ie- 
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rout gonsoro »axp%rran ynnoTKHTenbtux 
sneMBirroj I m 2 KOBUttwm yvacTKaxH 
nnaprwpa • 

flnRHi anacrbip* BbJOHpaeTc* b coot* ^ 
BercTBKH co cnejormeft babhcmhoctlv " 



rae jyxHHa nn a crop a, m; 

l tf -» ArtHua HHTepBana HcrcpKeTrmHoc*^ 

TH OflcaAHOfl KOJJOHH4, MJ 



L|- AHHHa ynnoTRHTeribHoro sneMeH- 
• ; - va rBAPABAHvecjcoro naxepa, m; 
7 .-/fltBnft«e b rHApasmmecKKx na- 
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' tepax npn npuxtTHu xoHueEux 
• ytacTKOB nnacTwpa, Mia; • 

1 p B CCTOX BH • OT yCTM CKBOHttl 

. 'Bp MpzHell rpai&tgu HtrrepBana 
aerepMaiwocTK oticaABoA xo-. 

JIOHBH, HI 20 

B * MOAynb ynpyrocni MarcpHana 
• rpyC, ua xoropux npoM3BOfl^T- 
c* cnyck nnacrbipx , Mia; ' 

C - OTHoacHHft Hapyjuioro AHaneTpa 
x BHyrpeHHexy TpyO, Ha xoto- 
pux npOHSBOAKTcji cnycx nnacTbi 

jU - . xo 5 (J4whh «irr QyaccoHa MarepH- 
ana TpyO» Ha kotopux npoHsso-. 
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Ahtc* cnycx nnacTvpn- 
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Daxep c nnacrvpcM 4 cnycxaeTCiTHa 
■acocBO*KOKnpeccopHux rpyOax (He no-, 
xaaaw) b o6caAHy» xonoaHy 7 x Hirrep- 
aany 4 d aerepMeTintHocTH, ocnaOneHHOMy - 
oraepcraaHH 8* HkxhhA ynrioTHHTenb»dl 33 
mcmsrt 2 ycTaHaajiHBaxrr rax 9 wobbi 
/tro BcpxHHft Topea own HanpotnB hhxhcA . 
rpaanxxu HHTepoana 1 0 « Kdh stom pacer o- 
HBHe MexAy mnHMH ropaoM aepx<iero yn- 
JIOTHKTeJIfcHOrO SJieHBHTa 1 h BepxHfifl 40 
rpaunqbi HHTepaana 1 0 cocraBHT bc/imw 

uy a, pasHyn 2 .|^7^Effi * y™WBajoajy» 

yAmiHCHHe HacocHo-xoMnpaccopBUX TpyO 
npH ycTOHOBe nnacTup*. Cos root b naxe- 4 * 
pe H^CbrroiHoe Aa&neKHe Hop a ax a 2-3 Mil a 
. h sanaxepoBfaiBaktT ynnoTHHTeHbie an a Me h- 
tm I h. 2 b xoHAeaacx yqarrrax nnacTupa 
4 (4»r« 2)» noBtmajor flwewe b naxe^ 
pe k 'paowpaioT ' ero CHaiaha ynnoTHM- 50 
TenbBUMt aiieHeHTam ' I k 2 cooTBeTCTBy- 
OTHe xoHneBbie yiacrxH rinacTbjp* 
(4m r. 3). Docne iero oTxpusaerca ah<J>- 
^epeHUHanbHb^! xnanau 3, npeAaapHTenb- 
ko KacTpoe HKbtA Ha a an oh roc AaanenHe , 55 
h paOoqeA m: .axocTbn -pacmHpiWT cpCAHxno 
qacTb nnacTbfpH. AaaneHHC b naxepe ncr- 
flbiaajoT ao pactierrioro ? 4 r cCecneMHBaw- 
laero npMmaTHe xoHueaux yiacrxoB nnac- 



Tbip"» AaaneHweM P^, npM stoh cpeAHA* 
HacTb ruiacTbfpx b HHTepaane l € Aefcop- 
MHpyeTca pacMCTHbiM AaaneHHtM . 
AO xacaiotff c BHyTpeHHeA noaepxHocTbio 
oOcaAHoft xonoHHbi Ana HcxnmeHHa Harpy- 
aox Ha KHTCpBan 1. 0 (4Hr. A)# B npoqec- 
ce y era hob km nnacrupb 4 Bwecre c naxc- 
poM nepeMemaercH oTHocHTenbHo MHrep- 
Ban a 1 0 06 caAHott xonoHfoi Ha BenusHHy 
a/2, ho onaroAapa Bd6opy AnHW nnac- 
Tupa h cooTBeTCTByrocA ero ophchtai^hh 
nepcA ycraKOBKoA oTHocHTcnbHo hhxhcA 
rpaHHqbi HHrcpsana 1 # 9 xoHi^eaiie yuacT- 
xh nnacTbipa, npHxarue x oftcaAHoft ko- . 
noime 9 OyAyr HaxpAKTbca bhc KarepBana 
1 0 Ha paaHOH paccroAHHH a/2 or coot- 
BeTCTByxaofx ero rp aHXA« taxoe pacnono- 
xeHHC nnacTbtpa oOccnewT coxpaHHocTb 
ero h oticaAHoft xohohhu b HKrepBanc 9 ' 
ocnaOneHBOM otbcpcthhmk • 

♦ o p m y n a Msx>0p e *. h n 
CnocoG ycTBHOBKH nnacTwpa ~ MHTep- 
aane He rep mbth ho cth oOcaAHofl xonou- 
bu, aXTixmaxcDiA cnycx Ha TpyCax xha* 
paammecxHx naxepos c yanoTHHTeiibBbt* 
MH BneMeHTHMH h ycT aKosneHHoro Ha HHX 
nnacTwpa, aanaxepoBxy ynnoTHHTenbuux 
sneNeKTOB naxepa b koHueBbix y^acrxax 
nnacTbipa h pacaxHpeBMe nnacnipa no 
Bceft AnHue ' nyTeN cqsAaHHa hsGutoihoix) 
AajuxaHua b ynnoTmTenbt&ix aneHentax 
naxepos h b Hexnaxepnoft sone, o t n h- 
q a » n h ft c a TeM t vro 9 «c nejihv> 
oCecne^ieHHji skohomkh naTepHana nnacrw- 
pa, no en a cnycx* nnacTwpa aepx»ift to- 
pen HttxMero yjvioTHHrenbHoro anexenTa : 
rHApBBmmecxoro naxepa pasHemaxrr ha^ 
npoTHB hhx Heft rpaHKUbt. HHTepBana hc— 
rep mbthuhocth , a AAHHy nnacrapa bu6h- 
panr b cootbctctbhh co cneAyxmeft saaH- 

CHMOCTbXt ~ 



1 B'(C'-l) 



r^e L - ArtHHa nnacrtapa, m; 

l tf - Ann na HHTepBana HerepMeTHu- 
hoctm oOcaAHoft kojiokhu, m; 
ly^- Ann Ha ynnoTHHTcnbHoro 3neMeH-r 
' Ta rHAPaanrH^ecKoro naxepa, m; 
• P - Aa&neKHe b rHApaannsecKHX na- 
xepax npu npuxaTKH xoKueBbix a 
ynacTKOB nnacTUpa, Hlla; 
1 - paccTOHHMe ot ycTbn ckbhxhkm 
ao aepxHefl rpaHMAbt HHTepaana 
HerepMCTHMHocTH oOcaAHoA ko- 
noHHbi ft m; 
E - Monynb ynpyrocTH MaTepnana 




(Duel 
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production industry and is designed for 
repair of casings and 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

\x is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

Pl(\-2ix) 

is the quantity a, equal to 2 - (p*_<\y taking int0 account the elongation of the tubing 

during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P] 
ensuring that the terminal portions of the patch are squeezed 
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by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval Iq at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 

'p.e. 



/p. 
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[see Russian original for figure] 



[see Russian original for figure] 
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Fig. 3 
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